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Stenosing and obliterating diseases of the abdominal aorta with most frequent subrenal 
localization exert an unfavourable haemodynamic influence on parenchymatous organs in the 
abdominal cavity [1]. Redistribution of blood flow from renal cortex to renal medullary zone sets 
in. It is determined not only by neuroreflectory but also by humoral mechanism (Trueta's shunt", 
cited after 7). Ischemia of cortical substance induces ischemia of forming morphological 
structures. Other authors [10] also report such disturbances in case of experimentally subrenally 
realized stenosing of aortic lumen to a critical extent (over 70 per cent). This affects to a great 
degree glomerulus which alterations due to disturbances of cortical haemodynamies are objects 
of numerous investigations [3,5,9,13-151. 
In the course of comprehensive study of this topics we decided to reveal the ultrastructural 
alterations of mcsangial cells and mesangial matrix under conditions of experimental critical 
stenosing of abdominal aorta at subrenal level. As it is known, essential tasks m the performance 
of the normal glomerular function are ascribed to these cells [6,8]. 
MATERIAL AND METHODS 
The aortic lumen of 10 one-month old non-thoroughbred dogs was critically stenosed by a met-
al clip at subrenal level. Experiment duration was 10, 30 and 60 days. Material for electron 
microscope study was taken from the cortex of renal parenchyma and processed according to a 
standard method. Two animals were used as controls. Material was examined on transmission 
electron microscope E M 109 Turbo. 
RESULTS AND DISCUSSION 
Glomerular mesangial cells are of typical irregular shape and with numerous processi on the 
10 day after the onset of experiment. They are isolated from endothelial cells by basal-lamina-
like material and rich in filaments. At some places processi of mesangial cells come into contact 
with parts of basal plasmalemma of the endothelium and realise a close attachment to them (fig. 
1-a). At other places they form binding complexes of a type of interdigitations and close contacts. 
Besides processi of mesangial cells penetrate into the lumen of some capillaries through 
intercellular endothelial fissures and thus contact directly with blood plasma; they are 
characterized by reduced electron density (fig. 1-b). Mesangial matrix is moderately presented. 
There is an obvious mesangial cell number increase in dogs of 30 days aortic stenosis. 
Proliferation is typical not only of the central region of the glomerulus (fig. 2) but also in the 
proximity of the parietal epithelium of its capsule (fig. 3). Glomerular basal membrane forms 
together with mcsangial matrix numerous undulations. Some mesangial cells penetrate into the 
lumen of the capillaries and obturate them completely or partially. These cells have a centrally 
located nucleus and developed cellular organelles: endoplasmic reticulum, Golgi-cornplex, 
mitochondria, numerous lysosomcs and filaments, which are weII-visualized in the evaginations 
of these cells. Masai membrane disappears in the proximity of endothelium and numerous 
interdigilaling connections arc formed. One observes in obturated capillaries not only mesangial 
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cells but also a large amount of mesangial 
matrix amidst which fine filament bundels 
can be visualized 
After a period of 60 days of experiment, 
mesangial cells possess dilatated dsternae of 
rough endoplasmic reticulum. At certain 
places they are separated by endothelial cells 
by basal-membrane-like material of different 
thickness (fig. 4-a) but at other ones they 
contact directly with them (fig. 4-b). We do 
not establish any obturations of glomerular 
capillaries. 
Haemodyramic regimen is changed under 
the conditions of our trial In our opinion, 
blood flow intensity changes, changes of wall 
tension and appearing ischemia in the renal 
cortex set mesangial cells in reactive state. 
Up to the 10^ day it is manifested by a 
tendency towards prol i ferat ion and 
migration of processi or mesangial cells as the 
latter reach up capillary lumen. Mel'man and 
Shutka [5] have observed such a phenomenon 
when modelling an acute renal ischemia in 
rats by extremely intensive microcirculation 
regimen, too. 
In cases with stenosis of 30 day duration we 
establish that mesangial cell proliferation 
leaves the borderline of the central region 
Fig. J-a A part of a glomerulus of a 10-day 
long stenosis. Interrelation between 
mesangial and endothelial cells (M 
and E).P- podocytes; L - lumen. 
Magn.x30000 
Fig. 1-b A part of a glomerulus of a 10-day 
ion? stenosis. Processi of mesangjxU 
cells (arrows) penetrating into the 
lumen of a capillary. L - lumen; M-
mesati&al cell; P-podocytes. Magi, x 
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Fig. 2 Proliferation of 
mesangial ceils (M) 
and mesangial 
matrix (m) in the 






Fig. 3 Obturation of 
capillaries in the 
peripheral region of 




cells of the capsule; 
M - mesangial cells; 
m - mesangial 
matrix. 
Magn.x4400 
and reaches up parietally located capillary loops. Penetration of whole mesangial cells into the 
capillary lumen resulting in its partial or complete obturation is of particular interest. Obviously, 
there is a drastic disturbance of glomerular circulation and function. According to Mel'man and 
Shutka [5], obturation presents a "stereotypic and clearly manifested mesangial-proliferative 
reaction as a response to damaged filter in experiments with extreme renal loading". Well-
developed rough endoplasmic reticulum, Golgi-complex present an expression of synthetic-
secretory mesangial cell activation while newly-formed mesangial matrix is a manifestation of this 
state mentioned by Yokota and Igawa [15] under conditions of experimental congestion in rabbit. 
Nayar et al. f l l ) relate under other experimental conditions mesangial cell activation with 
intercellular digestion of the components glomerular basal membrane but not with its 
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Fig. 4-b A pari ofa glomerulus of вО-day long 
stenosis. Direct contact between 
endothelial (E) and mesangial (M) 
cells. Magi, x20000 
production. We accept that these two possibilities are compatible and manifest the capacity of 
mesangial cells to regulate the quantity of mesangial matrix. Mesangial cells have not only 
productive but also contractive capacity. It is proved by the filementous formations in their 
processi and indirectly by the undulations of the glomerular basal membrane, too. This concept 
confirms the ideas reported by other investigators [4,6,12,13] about mesangial cell contractility. 
Later on processi or part of cells as established by us, too, are evacuated from the blood plasma 
[6]. This fact explains their absence on the 60* day. Necessity of drainage of capillary lumen 
increases when there is an acute haemodynamic disturbance in glomerular capillaries. It is 
supposed that these evaginations act as pressure receptors, they detect pressure fluctuations and 
transmit them to the cells of juxtaglomerular apparatus [2,8]. 
We can draw the conclusion that mesangial cells and mesangial matrix undergo alterations 
under conditions of critically stenosed aortic lumen which are ofa nature of adaptation reaction 
aiming performance of the glomerular function - combination of regulation of 
microhaemodynamics in glomerular capillaries and ultrafiltration of blood plasma. 
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К ВОПРОСУ ОБ УЛЬТРАСТРУКТУРЕ МЕЗАНГИАЛЬНЫХ 
КЛЕТОК ПРИ ЭКСПЕРИМЕНТАЛЬНО КРИТИЧЕСКИ 
С У Ж Е Н Н О М ПРОСВЕТЕ АОРТЫ 
С. Дянкова, Г. Поров 
Р Е З Ю М Е 
Исследована ультраструктура мезангиальных клеток почечного клубочка при экспериментальном 
субреналыюм сужении брюшной аорты десятимесячных щенков с продолжительностью эксперимента десяти, 
тридцати и шестидесяти дней. Исследования осуществлялись при помощи трансмиссионного электронного 
микроскопа. 
При десятидневном сужении наблюдалась пролиферация мезангиальных клеток/ часть которых 
проминируют в просвет калиляров. 
При тридцатидневном сужении пролиферирующие мезангиальные клетки облнтерируют множество 
капиляров и вступают в прямой контакт с эндотелиальными клетками. Наблюдается обильный меэангнальный 
матрикс, среди которого расположены тонкие филаменты. 
При шесгадесятидневном сужении мезангиальные клетки расположены среди обильного меэангнального 
матрикса. В течение этого периода обтурации просвета капиляров не было установлено. 
По мнению авторов установленную ультраструктурную находку можно объяснить изменениями почечной 
гемодинамики в условиях эксперимента. 
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